Three-Dimensional Molecular Transfer from DNA Nanocages to Inner Gold Nanoparticle Surfaces.
It is of great interest to construct DNA-functionalized gold nanoparticles (DNA-AuNPs) with a controllable number of DNA strands and relative orientations. Herein, we describe a three-dimensional (3D) molecular transfer strategy, in which a pattern of DNA strands can be transferred from a DNA icosahedron cage (I-Cage) to the wrapped AuNP surface. The results show that DNA-AuNPs produced by this method inherit DNA pattern information encoded in the transient I-Cage template with high fidelity. Controllable numbers and positions of DNA on the surface of AuNPs can be simultaneously realized by direct "printing" of a DNA pattern from the nanoshell (I-Cage) to the nanocore (AuNP), further expanding the applications of DNA nanotechnology to nanolithography. Prospectively, the customized DNA-printed nanoparticles possess great potential for constructing programmable architectures for optoelectronic devices as well as smart biosensors for biomedical applications.